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Abstract
There is a need to optimize the fit between psychosocial interventions with known efficacy and the demands of
real-word service delivery settings. However, adaptation of evidence-based interventions (EBI) raises questions
about whether effectiveness can be retained. This randomized controlled trial (RCT) evaluated a streamlined
package of cognitive, behavior, and social skills training strategies known to prevent and reduce anxiety
symptom and disorder escalation in youth. A total of 109 youth (M<sub>age</sub> = 9.72; 68% girls; 54% Latinx)
at risk based on high anxiety were randomized to the streamlined prevention and early intervention (SPEI) (n =
59) or control (n = 50) and were assessed at pretest, posttest, and 12-month follow-up. A main objective was to
determine whether our redesign could be delivered by community providers, with acceptable levels of fidelity,
quality, and impact. In terms of process evaluation results, there was high protocol fidelity, excellent clinical
process skills, few protocol adaptations, and high satisfaction with the SPEI. In terms of outcomes, there were no
significant main or moderated effects of the SPEI at the immediate posttest. However, at the follow-up, youth in
the SPEI reported greater self-efficacy for managing anxiety-provoking situations, greater social skills, and fewer
negative cognitive errors relative to controls. Collectively, findings suggest that the redesigned SPEI might be an
attractive and efficient solution for service delivery settings.

Keywords
Prevention; Anxiety; Children; Latinx; Hybrid-1 effectiveness
Pediatric anxiety disorders are preventable, yet evidence-based interventions (EBIs) are not reaching US youth
(National Academies of Sciences, Engineering, and Medicine [46]). Children with anxiety problems, for example,
are the least likely to receive any services (40% for anxiety versus 72% for disruptive disorders, Kohn [33]),
despite anxiety disorders being the most prevalent mental illness in this segment of the population (~ 31.9%;
Merikangas et al. [44]) and schools being staffed to respond as the primary source of care (80% of schools staff
mental health and/or wellness personnel and anxiety is covered under the Individuals with Disabilities Education
Act [[26]]; Stockings et al. [68]).
Why are schools not offering EBIs for child anxiety? We collaborated with a school advisory board and various
school districts to identify gaps between the provision of EBIs and school mental health practice. We surveyed
stakeholders serving students with social and emotional difficulties and conducted focus groups. Our research
showed that, in part, school mental health providers rarely offer EBIs for youth anxiety because the length of
sessions exceeds class periods (60- to 90-min sessions), the number and continuity of sessions are incompatible
with school calendars (12 to 18 consecutive lessons), manuals are too lengthy and overly scripted (60 to 90
pages), and there is too much required training plus in-depth supervision (2 to 3 full-day trainings with about 1 h
of weekly supervision over the course of delivery) (Pina et al. [51]). These findings are generally consistent with
Forman et al. ([21]) and Langley et al. ([35]) who also have identified additional barriers to the provision of EBIs
in school settings (e.g., cost, parent engagement, competing responsibilities). Thus, we believe that one initial

step to facilitate adoption and sustainability of school-based EBIs for youth anxiety is to redesign for
intervention-setting fit.
School stakeholders have taught us that targeting youth anxiety in elementary school contexts fits best as a
small group intervention for students with similar social and emotional learning needs (tier-2 or targeted efforts)
(Sulkowski et al. [69]). Stakeholders explained traits they believe would make tier-2 EBIs for youth anxiety
suitable for school mental health practice, including desirable program length (e.g., six or seven short sessions),
broad targets/skills (e.g., for various types of anxiety), enabling strategies (e.g., brief training for school staff
members serving as providers), and collaborative game-based learning (active learning strategies; Kapp [29]).
Armed with this knowledge, we searched the empirical literature to identify tier-2, brief anxiety programs,
delivered at school, by school mental health providers, and via collaborative game-based learning strategies. No
such program was found.
The literature on EBIs shows gaps between the architecture of programs for youth anxiety and school mental
health practice. Brief anxiety programs tend to focus on single problems (e.g., 5 sessions for test anxiety; Weems
et al. [72]), but schools desire EBIs that cut across various types of anxiety (Chiu et al. [11]). Programs focusing
on multiple types of anxiety are not brief; instead, those EBIs have as many as 12 to 18 sessions, lessons longer
than typical class periods (e.g., 60 to 90 min), manuals ranging from 46 to 85 pages in length, and 8–16 h of
provider training (1–1.5 h/week for 8–10 weeks). Lastly, although not available during the initial stages of our
research, four recent school-based programs, implemented by teachers exist at the time of this writing. But
these four programs have shown discouraging results. Specifically, Mindlight and Dojo do not produce significant
effects compared to control, MoodGYM shows significant effects on one child self-report measure of anxiety
and leads to poor engagement (only completed by 33% of youth), and e-Couch has no significant effects on any
anxiety measure, even when highly trained providers are involved (Calear et al. [ 8]; Calear et al. [ 7]; Scholten et
al. [60]; Schoneveld et al. [61]). Given this evidence, we redesigned a set of well-established intervention
strategies for youth anxiety disorders, including those validated in our published trials (RCTs; Pina et al. [50],
[52]; Silverman et al. [65]).
To derive a brief anxiety program, meant to be delivered at school, by school mental health providers, and via
collaborative game-based learning, we relied on the "small theory" approach, a commonly used prevention
framework attributed to Lipsey ([39]). We relied on robust anxiety development theory (Barlow [ 3]; Lang [34])
and recent calls for EBIs that can be optimized for broad dissemination (MacKinnon [40]; Rotheram-Borus et al.
[58]). Our use of the small-theory approach translated into defining multiple factors to target for change via
intervention, with the intention of maximizing impact on the outcomes as well as specifying the directionality of
change hypothesized to prevent or reduce behavior problems (Rothman et al. [59]; West and Aiken [73]).
The program's theory for the redesign integrates Lang ([34]) taxonomy of the fear response system and Barlow's
([ 3]) emotion model of anxiety. Briefly, when it comes to anxiety disorder development, cues demanding
performance or arousal awareness can become anxiety provoking for some vulnerable youth. This occurs, in
part, with a shift in attention from the cues to a self-evaluation of coping ability (or rather lack of) and even a
realization of uncontrollability. The perceived lack of coping ability increases negative affect and somatic
arousal, setting the stage for distortions in information processing and apprehension. When that occurs,
pathological anxiety manifests itself as avoidance (subtle, gross) and persistent central nervous system arousal.
Accordingly, our approach to disrupt anxiety disorder development is to increase youths' capacity to cope with
the cues outlined in the theory. This is consistent with child anxiety research showing that increases in coping
self-efficacy, in general, and in direct problem solving and positive cognitive restructuring precede decreases in
anxiety symptoms (Kendall et al. [30]). In fact, one study showed that self-efficacy mediated school attendance
and decreases in fear about attending school the next day (Maric et al. [42]). Thus, our tier-2 intervention aimed
to improve self-efficacy and social competence for managing anxiety provoking situations while also reducing

physiological hyperarousal and distortions in information processing. To achieve this goal, and from the
distillation of EBIs by Chorpita et al. ([12]), the specific component in the tier-2, brief anxiety program is in-vivo
exposures to feared situations, facilitated by relaxation, cognitive self-control, and social skills training. These
procedures are based on the formative work of Silverman and Kurtines ([63]) and Beidel et al. ([ 5]).
Regarding implementation, we worked with school stakeholders to derive a streamlined protocol that reduced
the number of sessions from 12 to 6 group sessions and from 60-min to 20–30-min sessions. Lessons were
redesigned into collaborative game-based learning strategies, handouts were modified into game-based scoring
cards, and the original manual was simplified from 40 to 12 pages. Training for school staff providers was
packaged to fit with desired training practices, including: one continuing education credit for a 1-day/5-h
training at the school district site, 2 weeks before implementation, with no financial compensation from the
researchers, followed by no supervision from the researchers but support from trained peers implementing at
other schools. In addition, for caregivers, teachers, and principals, educational materials were developed to
explain that anxiety interferes with academics (e.g., less in-class learning and participation, lower test scores,
less instructional time; Ingul, Klockner, Silverman, & Nordhahl [27]). For caregivers, the educational brochure
explained that anxiety is highly prevalent; has been linked to depression, illegal substance use, and
unemployment in adulthood; and often fails to remit without intervention (Kessler et al. [31]). Lastly, every
brochure highlighted that, when ignored, youth anxiety problems can cost as much as 21 times more than the
cost of caring for typically developing youth (Kilian et al. [32]).
Thus, we conducted an initial evaluation of our streamlined prevention and early intervention (SPEI) against an
active control arm, using a hybrid-1 design (pretest, posttest, 12-month follow-up [FU]). The hybrid-1 is defined
by essential efficacy (randomization, a comparison arm, manual, independent outcome evaluation, and fidelity
evaluation) and effectiveness (various school sites, typical training, minimal inclusion criteria, community
providers as implementers, implementation and satisfaction evaluations) traits relevant to empirically
establishing interventions in their intended practice settings (Curran et al. [17]). Accordingly, we report process
evaluation data (e.g., fidelity, engagement) albeit our basic goal was to gain some sense about the promise of
our redesign by having school staff implement the protocol under natural conditions. We, therefore, report on
the hybrid-1 effectiveness of the SPEI in terms of changes in self-efficacy for managing anxiety provoking
situations, social competence, physiological hyperarousal, and distortions in information processing. We also
report on the effectiveness of our streamlined program in terms of alleviating youth anxiety symptoms (clinically
and statistically). Altogether, our hypothesis was that youth in the SPEI would show better outcomes than those
in the control arm at the immediate posttest as well as continual improvements at the 12-month follow-up. This
is plausible and consistent with our past pediatric anxiety intervention research (Pina et al. [50]).We also
expected youth with higher baseline anxiety to show significant decreases in anxiety symptoms, which would be
consistent with broad prevention research showing that those at most risk show benefits prior to their less
severe counterparts (Spoth et al. [67]). More specifically, we investigated whether the effects of the SPEI on
anxiety were moderated by baseline status on youth and caregiver report of the Multidimensional Anxiety Scale
for Children (MASC), separately.

Methods
Participants

A total of 859 children in general education (𝑀𝑀𝑎𝑎𝑎𝑎𝑎𝑎 = 9.64, 𝑆𝑆𝑆𝑆 = 0.69; girls = 52%; White =
37%, Latinx = 45%, other = 18%) in Maricopa County, Arizona were screened at school. Of the 142 eligible
children, 109 (77%) were randomized to the SPEI (𝑛𝑛 = 59) or control (𝑛𝑛 = 50). There were no significant
differences along sociodemographic characteristics between identified and non-identified children, except for

sex. As in past anxiety research (Lewinsohn et al. [38]), more girls than boys were identified (Spence Children's
Anxiety Scale (SCAS) scores ≥ 42), 𝜒𝜒2 = 23.62, 𝑝𝑝 < .001.

Process Evaluation Measures

Fidelity, clinical process skills, adaptations, content knowledge, and program usability were rated using a
measure developed by Fagan et al. ([20]). Providers reported on usability. Independent observer ratings of
videotaped sessions and interventionists' reports were aggregated to assess fidelity, clinical process skills,
adaptations, and content knowledge. Interrater reliability between observers for fidelity, clinical process skills,
and adaptations was achieved by using independent raters who watched 20% of the videos and reached 100%
agreement, after discussing discrepancies with the researchers. Implementation was measured weekly, for
every session, with scores summed across dimensions and then across sessions for each group receiving the
SPEI. Youth active participation during sessions were coded by observers (0 = not at all; 5 = very, very much)
with 100% interrater reliability, after discussing discrepancies with the researchers. Satisfaction and stigma were
measured using child self-reports, as done in Rapee et al. ([54]) (satisfaction and stigma α =.62 in this sample).

Anxiety and Program Target Measures

Total scores were computed for all scales by taking the sum of the items. To measure child anxiety, we used
child and parent self-reports via the SCAS (Spence [66]) and the MASC (March et al. [41]). The SCAS and MASC
predict a child anxiety diagnosis derived from the Anxiety Disorders Interview Schedule for Children (ADIS-C/P;
Silverman and Albano [62]; Nauta et al. [47]). Cronbach's α ranged from.77 to.94 for child report and from.92
to.95 for parent report. The MASC was the primary outcome measure as it assesses DSM pediatric anxiety
symptoms while the SCAS focuses on typical anxiety levels. To measure program targets associated with the
fear-emotion theories named, we used youth reports via the Children's Self-Efficacy Questionnaire for Handling
School Situations (SEQSS; Heyne et al. [24]), Physiological Hyperarousal Scale for Children (PHSC; Laurent et al.
[36]), and Children's Negative Cognitive Error Questionnaire (CNCEQ; Leitenberg et al. [37]) as well as parent
reports on the Social Skills Improvement Rating System (SSIS-RS; Gresham and Elliott [23]). Cronbach's α ranged
from. 67 to.90 for child report and from.92 to.93 for parent report. No additional outcome variables were
assessed.

Experimental Arms

The SPEI is 6 sessions/weeks (~ 20–30 min each), in group format (5 to 7 students), offered to youth during
school hours, and tier-2. The SPEI is a cognitive, behavioral, and social skills training program (Pina et al. [50],
[51]). In the SPEI, parents and teachers are contacted weekly, via e-mail or postcard, to describe the week's skill
and to encourage youth practice during the 6 weeks and beyond. Youth sessions 1–6 train for and include
corrective feedback centered on skill generalization.
The Control consisted of three commercially available books: What to do When You're Scared and Worried: A
Guide for Kids (Crist [15]), How to do Homework Without Throwing Up (Romain [57]), and Getting Organized
Without Losing It (Fox [22]). This is an ecologically valid arm (Rohde et al. [56]); variants of it have been
earmarked promising (Chavira et al. [10]). Books and instructions are mailed to each home, followed by a phone
call to the caregiver to encourage home practice.

Procedures

First, districts identified staff members to serve as providers (social workers, school psychologists); teachers sent
home 1539 screening permission slips and the brochure to parents of those in regular classes; and 10 days later,
875 parents consented. Second, 859 children were screened using the SCAS (16 consented youth were absent
from school on the screening day and thus were excluded) and those with scores ≥ 42 (Barrett and Turner [ 4];
Spence [66]) were invited to participate. Simple randomization to arms occurred at the child level, using a true

random number generator, by a blinded research member. Of note, 39 students were excluded because the
teacher did not feel anxiety was a primary concern, instead the concern was comorbid oppositionality (20% of
anxious youth meet criteria for a disruptive behavior disorder; Cunningham and Ollendick [16]). Third, seven
school psychologists and two school social workers, each serving one or two schools were trained in the SPEI.
Training focused on delivering with fidelity and differentiating change components from program strategies.
Training included content on working in the contexts of cultural diversity. No additional in-person or online
support was provided by the researchers. Clinical data were collected at pretest, posttest (week 7), and FU (12
months) by research members, blinded to randomization and hypotheses.

Analytic Strategy

We assessed differences between youth randomized to the SPEI and those in the control arm on 16
demographic and baseline measures using t tests and χ2 tests. Cook's distance was used to identify influential
data points (Cook [14]). To assess the impact of attrition on internal and external validity, we compared the
attrition rates across arms using Fisher's exact test and performed 2 × 2 (arm × attrition status) analysis of
variance or factorial logistic regression on each baseline measure (Jurs and Glass [28]). Intent-to-treat analyses
were conducted by regressing each youth- and caregiver-outcome on arm assignment and baseline status on the
outcome. We investigated whether the effects of the SPEI on anxiety were moderated by baseline status on
youth and caregiver report on the MASC, separately. We assessed whether the effects of the SPEI on anxiety
were moderated by ethnicity (non-Hispanic White versus Latinx). Significant and marginally significant
moderated effects were probed via simple main effects, which were computed at the mean and at one standard
deviation above/below the mean of the moderator (Aiken and West [ 1]). Cohen's d was calculated for all
significant main effects and simple main effects using adjusted means based on the regression analysis (Cohen
[13]). All analyses were performed in Mplus 7.3 (Muthén and Muthén [45]) using full information maximum
likelihood estimation, which does not exclude cases with missing scores. Because youth were recruited from
nine schools, we used a sandwich estimator for the standard error computations to adjust for clustering by
school (average number of children per school = 12.11; Yuan and Bentler [74]). Intraclass correlations ranged
from.00 to.12 for youth-reported outcomes (MICC =.02) and from.00 to.11 for caregiver-reported outcomes
(MICC =.06). The ICCs by intervention group (N = 59, 14 intervention groups) ranged from 0 to.27 across the three
time points and the design effects ranged from 1.000-1.877. The mean ICC is.085 (median is.066). The mean
design effect is 1.272 (median = 1.213).

Results
Preliminary Analyses

Figure 1 shows participant flow using the CONSORT. Table 1 shows sociodemographic characteristics for the
total sample and by arm. When assessing differences between youth randomized to the SPEI versus control on
demographic and baseline measures, no significant differences were found. No influential data points were
identified based on Cook's distance. Attrition rates did not significantly differ across arms at posttest (Fisher's
exact test p =.73 and.18 for youth and caregivers, respectively) or FU (Fisher's exact test p =.80 and.26). No
other attrition status main effects or attrition status by arm interaction effects were significant.

Fig. 1 CONSORT diagram

Table 1. Sociodemographic characteristics for the total sample and by arm
Total (N = 109)
Control (n = 50)
IPEI (n = 59)
n (%)
M (SD)
n (%)
M (SD)
n (%)
M (SD)
Child age (years)
9.72 (0.73)
9.68 (0.68)
9.76 (0.77)
Girls
85 (78%)
40 (80%)
45 (76%)
Race/ethnicity
White
39 (36%)
17 (34%)
22 (37%)
Latinx
59 (54%)
27 (54%)
32 (54%)
Native American
4 (4%)
1 (2%)
3 (5%)
African American
3 (3%)
2 (4%)
1 (2%)
Other
4 (4%)
3 (6%)
1 (2%)
Caregiver unmarried 58 (53%)
28 (56%)
30 (51%)
Family income
< $20,000
40 (37%)
21 (42%)
19 (32%)
$20,000 to 40,000 19 (17%)
13 (26%)
6 (10%)
> $40,000
48 (44%)
15 (30%)
33 (56%)
Not reported
2 (2%)
1 (2%)
1 (2%)
College education
Mother
30 (28%)
12 (24%)
18 (31%)
Father
29 (27%)
13 (26%)
16 (27%)
For each arm, the number of participants listed was the number included in each analysis and analyses were conducted on the basis of original
assignment to arms. Unmarried refers to single (𝑛𝑛 = 9), divorced (𝑛𝑛 = 26), or other (𝑛𝑛 = 23)

Process Evaluation

In the SPEI, all but one youth completed all sessions of the program (66% perfectly attended the regular
sessions, 32% received make-up sessions, one youth discontinued participation due to a music practice
scheduling conflict), and observers reported high child participation in the sessions (M = 4.40, SD = 0.25 on a 0 to
5 scale). For weekly out-of-session skill practice, 68% of youth used relaxation, 53% used cognitive self-control,
61% used assertiveness strategies, and 51% engaged in out-of-session exposures. Youth reported adequate
satisfaction (M = 7.63, SD = 1.69 on a 1 to 10 scale) and low stigma (M = 2.03, SD = 1.22 on a 1 to 10 scale). SPEI
interventionists and observers reported high fidelity (M = 3.46, SD = 0.36 on a 0 to 4 scale) and excellent clinical
process skills (M = 4.50, SD = 0.33 on a 1 to 5 scale). Interventionists reported few adaptations (M = 1.35, SD =
0.78 on a 1 to 5 scale) and high satisfaction with the SPEI (M = 3.87, SD = 0.09 on a 0 to 4 scale). Observers
reported that interventionists seemed knowledgeable about the SPEI (M = 4.32, SD = 0.70 on a 1 to 5 scale). In
the control, 86% of caregivers read at least half of the handout outlining the content of each book, and 76% of
youth completed at least two of the three books. About 14% of caregivers reported that the child spent no time
reading the books, and 15% of youth said that they spent no time reading the books. No caregiver contacted the
school provider for help with the child anxiety management skills prescribed by either arm. One interventionist
sought within-district support from a trained peer after delivering the cognitive self-control lesson in session 2.

Outcome Evaluation

Table 2 presents means and standard deviations at each time point for the total sample and by arm. At posttest
(week 7), there were no significant main or moderated effects of the SPEI on the outcomes. However, at the FU,
youth in the SPEI reported greater self-efficacy for managing anxiety-provoking situations (b = 3.61, 𝑆𝑆𝑆𝑆𝑏𝑏 =
1.39, z = 2.60, p =.01, d = 0.50, 95% CI [0.12, 0.88]) relative to those in the control. Additionally, youth in the SPEI
reported greater social skills (b = 5.14, 𝑆𝑆𝑆𝑆𝑏𝑏 = 2.29, z = 2.25, p =.03, d = 0.44, 95% CI [0.05, 0.81]) and fewer
negative cognitive errors (b = -4.02, 𝑆𝑆𝑆𝑆𝑏𝑏 = 1.58, z = -2.55, p =.01, d = 0.49, 95% CI [− 0.87, − 0.11]) at FU relative
to controls. No significant main effects on autonomic arousal were found.

Table 2. Means (standard deviations) and Cohen's d (p value) for the total sample and by arm at pretest, posttest, and follow-up

Child
reported
Hyperarousal

Total
Pretest

Posttest

FU

Control
Pretest

Posttest

FU

IPEI
Pretest

Posttest

FU

Cohen's d (p value)
Pretest
Posttest

FU

2.15
2.04
1.90
2.22
2.11
2.03
2.10
2.01
1.78
− 0.15 (.44)
0.10 (.59) 0.30
(0.74)
(0.74)
(0.68)
(0.82)
(0.77)
(0.66)
(0.67)
(0.72)
(0.66)
(.12)
Cognitive
36.72
36.26
35.84
36.53
37.44
38.15
36.88
35.32
33.94
0.05 (.81)
0.23 (.24) 0.49
errors
(7.52)
(9.05)
(7.70)
(8.44)
(9.93)
(7.91)
(6.74)
(8.26)
(7.05)
(.01)
Social skills
102.63 101.92
99.41
100.87
101.64
95.81
104.09 102.15
102.36 0.18 (.51)
0.15 (.43) 0.44
(17.76) (19.30)
(17.28) (21.09) (23.85)
(18.68) (14.45) (14.93)
(15.61)
(.03)
Self-efficacy
39.94
40.45
41.52
40.87
40.56
40.46
39.17
40.37
42.38
− 0.14 (.33)
0.16 (.41) 0.50
(7.15)
(8.93)
(8.54)
(7.40)
(9.76)
(8.57)
(6.92)
(8.30)
(8.51)
(.01)
Anxiety levels 55.82
–
43.66
56.93
–
46.07
54.88
–
41.68
− 0.17 (.15)
–
0.15
(12.16)
(19.20) (13.03)
(20.71) (11.40)
(17.83)
(.43)
Anxiety
62.53
57.50
55.22
60.25
55.55
55.29
64.43
59.06
55.16
0.28 (.14)
0.03 (.90) 0.05
symptoms
(14.81) (17.14)
(15.66) (17.87) (20.69)
(17.21) (11.50) (13.67)
(14.44)
(.79)
Parent
reported
Anxiety levels 26.16
23.06
23.71
23.28
19.82
19.42
28.60
25.45
26.94
0.31 (.15)
0.04 (.79) 0.28
(17.35) (16.99)
(16.09) (15.48) (12.80)
(11.09) (18.57) (19.27)
(18.47)
(.15)
Anxiety
50.39
46.40
44.88
47.24
43.74
41.36
53.06
48.35
47.52
0.33 (.07)
0.01 (.98) 0.13
symptoms
(17.65) (16.54)
(15.50) (15.62) (15.32)
(13.59) (18.92) (17.27)
(16.43)
(.50)
Cohen's d is provided for all main effects at posttest and follow-up. The p values are for the regression coefficient associated with treatment group. Child
report of the SCAS was unintentionally excluded at posttest FU 12-month follow-up, PHSC Physiological Hyperarousal Scale for Children (Laurent et al.
[36]), CNCEQ Children's Negative Cognitive Error Questionnaire (Leitenberg et al. [37]), SSIS-RS Social Skills Improvement System—Rating Scales (Elliot et
al., 2008), SEQSS The Self-Efficacy Questionnaire for School Situations (Heyne et al. [24]), SCAS Spence Children's Anxiety Scale (Spence, 1997, 1998)
(levels, child and parent versions), MASC Multidimensional Anxiety Scale for Children (March et al. [41]) (symptoms) (child and parent versions)

The 109 youths reported high anxiety at pretest based on the SCAS (cutoff score ≥ 42), yet 48% of children in the
SPEI and 39% in the control scored below the cutoff at FU. In the SPEI, 7% deteriorated at FU compared to 22%
in the control (p =.07, Fisher's exact test, odds ratio = 0.28, 95% CI [0.08 to 0.98], risk difference =.15, 95% CI [.00
to.29]). Based on the MASC, 25% in the SPEI returned to normal levels (defined as below T score of 65)
compared to 15% in the control at FU. On the parent MASC, 18% in the SPEI moved from clinical to normal levels
at FU compared to 6% in the control. These changes were not statistically significant.
Levels of child-reported MASC anxiety symptoms at baseline moderated the effect of the SPEI on child-reported
MASC anxiety symptoms (b = − 0.50, 𝑆𝑆𝑆𝑆𝑏𝑏 = 0.18, z = − 2.85, p <.01) and SCAS anxiety levels (b = − 0.66, 𝑆𝑆𝑆𝑆𝑏𝑏 =
0.35, z = − 1.88, p =.06) at the FU. Relative to those in the control, higher risk children in the SPEI reported fewer
anxiety symptoms at the FU based on the MASC (b = − 8.32, 𝑆𝑆𝑆𝑆𝑏𝑏 = 3.95, z = − 2.11, p =.04, d+1SD = 0.41) and lower
anxiety levels based on the SCAS (b = − 14.57, 𝑆𝑆𝑆𝑆𝑏𝑏 = 4.25, z = − 3.43, p <.01, d+1SD = 0.67). Comparisons at the
mean and at − 1SD were not significant. Caregiver-reported youth MASC anxiety symptoms at baseline
moderated the effect of the SPEI on caregiver-reported youth SCAS anxiety levels at the FU (b = 0.25, 𝑆𝑆𝑆𝑆𝑏𝑏 =
0.09, z = 2.83, p =.01). However, relative to those in the control, caregivers of youth in the SPEI reported lower
SCAS anxiety levels at the FU for lower risk children (b = − 2.69, 𝑆𝑆𝑆𝑆𝑏𝑏 = 1.26, z = − 2.12, p =.03, d-1SD = 0.41) but
greater anxiety levels for higher risk children (b = 5.98, 𝑆𝑆𝑆𝑆𝑏𝑏 = 2.55, z = 2.35, p =.02, d+1SD = 0.46). Lastly, ethnicity
moderated the effect of the SPEI on caregiver-reported anxiety about the child at FU using the SCAS (b =
6.02, 𝑆𝑆𝑆𝑆𝑏𝑏 = 2.67, z = 2.25, p =.02) such that caregivers of Latinx (Lx) youth in the control reported fewer anxiety
symptoms than caregivers of Lx youth in the SPEI (b = 4.45, 𝑆𝑆𝑆𝑆𝑏𝑏 = 1.65, z = 2.70, p =.01). The difference for the
non-Hispanic White youth was not significant.

Discussion
With known gaps between the architecture of psychosocial interventions with efficacy and the parameters for
service delivery in real-world settings, such as school mental health, there is a pressing need for EBIs redesign to
optimize intervention-setting fit. Improved fit by redesign may support adoption at-scale to achieve broad
population-level impact, but pragmatic adaptations to EBIs raise questions about whether effectiveness can be
retained. In this study, we redesigned several well-established cognitive, behavior, and social skills strategies
known to prevent and reduce anxiety symptom and disorders in youth (Silverman, Pina, and Viswesvaran [64]).
Both the process and outcome evaluations suggest that the redesign might have achieved the intended goals of
creating an efficient and attractive intervention for schools.
In this study, school provider's implementation was outstanding (high fidelity, excellent clinical process skills,
few adaptations). Providers not only implemented the SPEI well but also were knowledgeable about the SPEI,
reported high satisfaction with the SPEI, and engaged the students in the SPEI. These findings are important
because implementation problems are common when research-developed interventions are delivered in service
settings, like schools (McLeod et al. [43]). In this research, high quality of implementation probably emerged for
several reasons. First, consistent with diffusion of innovations theory (Rogers [55]), the high fidelity observed
might be related to the SPEI having few core elements, with each element being relatively easy to implement
and differentiate. Second, we feel the SPEI was delivered with excellent clinical process skills because our
providers had experience delivering school-based interventions and because, as explained by Carroll et al. ([ 9]),
our use of representative stakeholders to design the SPEI probably resulted in a program responsive to the
typical clinical skill set of school mental health staff (rather than the highly trained and supervised research staff
in most efficacy trials). Third, implementation deviations or adaptations were minimal (and trivial) because the
SPEI relied on gamification theory (Kapp [29]; Pretti-Frontczak and Bricker [53]) and game-based elements
(storytelling, visualizations, problem solving) familiar to youth, which are staples in academic instruction.
Nonetheless, we know that our findings need replication because monitoring of implementation can influence

interventionist behavior, such that the combination of direct and indirect quality assuring measures used might
have prompted higher than typical quality (e.g., monitoring and videotaping each session; Breitenstein et al.
[ 6]).
At the immediate posttest, no significant differences or differences between arms were found. It might be the
case that youth in the SPEI needed more time to master the anxiety management skills. As suggested by Öst and
Ollendick ([49]), brief interventions like the SPEI are more likely to show robust effects after youth have had
time to test anxiety-related catastrophic beliefs and assumptions. At FU, the SPEI effectively changed multiple
factors targeted for change (i.e., improved self-efficacy, decreased cognitive interpretation biases, and
strengthened social competence). No statistically significant reductions in autonomic arousal were found.
Changes in autonomic arousal have been rarely examined in RCTs but have sometimes emerged (Ost et al. [48]).
Allen et al. ([ 2]) explained that changes in arousal could be slower to emerge and detect because arousal
habituation takes longer to occur. Variability on the effects of the SPEI on youth anxiety emerged when
considering youth versus caregiver reports. Relative to controls, higher risk children in the SPEI reported fewer
anxiety symptoms at the FU. At FU, caregivers of youth in the SPEI reported greater anxiety levels for higher risk
youth but lower anxiety levels for lower risk youth. Caregivers of Lx youth in the control reported lower anxiety
levels than their counterparts in the SPEI. These findings should not be viewed as iatrogenic effects of the SPEI
for several reasons. First, discrepancies between youth and caregivers are often found in the child anxiety
literature (De Los Reyes et al. [19]). Discrepancies tend to signal areas within which youth experienced
improvement versus those within which parent concerns remain (De Los Reyes et al. [18]). Second, findings
were based on the SCAS alone, with the higher scores corresponding to seven children in the SPEI (5 Lx) whose
MASC scores also were 1SD above the mean at FU. Lastly, clinical improvements consistently favored the SPEI
over the control.
This research is limited in several ways. First, the same score cutoff was used to screen all youth. Cutoffs for an
important segment of our sampled population—Lx—were unavailable. During the course of this study, we found
that higher cutoffs apply to Lx youth (Holly et al. [25]). Thus, we might have slightly overidentified Lx youth.
Second, anxiety inclusion criterion was based on a single assessment point, such that the stability of anxiety
prior to randomization is unknown. Third, findings of the main and moderation effects are limited by sample
size, such that we can detect only the medium effect size (i.e., d ~.50). Fourth, Lx ethnicity predicted poorer
outcomes in the Child Anxiety Multisite Study (CAMS, Taylor et al. [70]; Walkup et al. [71]) and we found
moderation by ethnicity on one parent measure about the child's anxiety. These findings call for in-depth
research to identify which parameters in cultural adaptations are necessary and for whom given that our past
trials showed null moderation effects by Lx ethnicity (Pina et al. [52]). Fifth, we accounted for clustering by
school but we did not account for clustering by intervention group due to the partially nested design and small
sample size. Lastly, the precise timing of SPEI effects could not be discerned but were detectable at 12-month
FU. Earlier detection of changes in the program targets (as well as its cascading effects on the principal
outcomes) could suggest avenues to accelerate prevention and recovery by increasing program dosage and
thereby strengthen the provision of care in school mental health practice.
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